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(54) POINTING DEVICE AND ITS CONTROL METHOD 
(57)Abstract 

PURPOSE: To obtain a satisfactory man-machine 
interface capable of supplying operating reaction 
accordance with screen status an operator and acquiring 
direct operating feeling by the operator by letting the 
operator be conscious of direct feedback. 
CONSTITUTION: This device is constituted in such a 
way that a spherical tire 1, an X-axial shaft 2, an X-axial 
roller 3, an X-axial rotary encoder 4, a Y-axial shaft 6. a 
Y-axial roller 7, and a Y-axial rotary encoder 8 are 
provided with, and an X-axial motor 5 and a Y-axial 
motor 9 are mounted on the X-axial shaft and the Y- 
axial shaft of a pointing device which performs the 
positioning of a display surface manually based on the 
output of the X-axial rotary encoder and the Y-axlal 
rotary encoder operated by the rotation of the X-axial 
roller and the Y-axial roller interlocking by coming in 
contact with a rotating spherical ti're, respectively. 
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(54) («nc!>«»] jR-rv^^Vii^BiJECOIWIWtt 



(57) [Sft] 

l|P-77fit/Y«P— 5!'J-x:x=i-if8S^L. iBl 

e^4iiitt5'-f-vi-jsL-cii«i-r4x«p-7. Y«»p 
-7CDi5iei=<kyfti!i-r3.-i-*i.^=nx«p-5i 'j-x> 

+ Y«->-v;>nc**v^+i.x*=E— 515. YM* 
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m*JH 1 ] ^icl=lalMRnet3E»* *ifcBttt5' -f 
WE x«->+ KroHIM*»ai^4 x«p-^i >} -i 
imEY*i/-v:7 KD@IMt«Ui-r4Y*|o-* ij-i 

tM»-r4x|»^-Si:. 

ii»EYii£/*7 nc»yftite.*iiiiiiEYi*p-7fflHe 
*«»-r4Y«^-5it. 

*at; Y|||=E-4r ««itn-««»s«^ *«-r4 i * 
[9i*a2] wexiiip-^stxifiEYitn-^tt. 

[»««3] l|ilBEX«t-$2il/mEYKi=E-$IJ, 
-tih-eiKltE X «•> * h JktXmE Y|*i/+7ht7U 

*n**i,fiIEXMn-f y-x^/a-^fatflBEY 

*i4 f 1 E«©7H-C Vx-f >^/SS 

Cil*IS4] mEX«v^7't-&0!ll(IEY|l|i/*:7h 

i:mEXttt-i>JHJt)WEYM*-5itro}ta, XttW 

E x«=E-4i ii^mrffi Y«t-^i ros-zN-tJi; ise 

< *4 J; 9 l-ttE X*lt-* XtXmE YH^-^i 
**i4 J: 3 1= LfcZ i: t1#«i^4Bf*ai E«ffl3t«-< 

^rt. x«i/-v:7i-f=(aih*hmE««5'-<Yi=«UT 

a«r-&x«D-7i, tfiEx«i/A';'hmiae»*» 

ai-r4x«n-i>'j-x:.3-ifi:. v«i->+^hi;W 
± ^ *ifIEStt$ ^ -Vi::!* LT jtMT4 yUp-'^ 

>3-^ft*^^L. idExna-inj-x^zi-jfat; 

fflEY»|a-« 'J-x>3-4ffl)aiSi=»rJnTa5tSE 

niExMP-* 'j-xr/zi-yatjtmEY»p-* g- 
x>zl-^^■B)!^^*l-»^lHT^|s^|■r4x«=E-^^alJtY 



«*-f t*n^niirEx»*'>*7 hxi;mEY«i/+ 

lliiE5K-< ^'T-f :/<^S«fi«(iOBiS««l(= J; gitExN 

^-f »i;«iiE Y «=E-ii LTirE«tti> -v© 

!tft * 1* 4 C t t»ai:-r«!H-f l/x^ 

tOOOl] 
[0002] 

*rofE»lt. »tt*-f-Vi. x«li/*7h2, X 
xttn-*"j-x:/zi-4f4, y*ti/*7 

h6, Y«P-^7, Y||P-^l«J-X>Zl-^f8i^& 

oi=Hje**i-ci3y, y-xi iica*j*iTiR«***vc 

1*4. iSfi. n-*g-x>3-^f*jaaxi.3-ifi: 
[0 0 0 3] »ttai-<Yl(3:. i:5lfi|lc0(5Bl(l6)aj:3 

l:te*t4J:7l=ni:oTl>4. 4fz. X*»i/i.7 h2l:: 
It. X|*n-'53tX»xi/zi-lf46«EI3»*tlTL^ 

tt^I-<V1i:^sLT^Jy, fttt^-fviroxuaisifflw 

x«x >zi-y 44*-tmiHHEt«-»IKii=tttt-r4 i 
l=J:g. «S«©X««lS]On#fflttUl«fT7j:7(=«[ 

[0004] HUflzLT. Y||i/1.7h6, yWr-^ 
7. Y|tx>zl-yBtfflL*T. 4«BraY«j»|i)©n 

40 ^:/if»»l±, X«t:ei6li:Y«*|SjfflaftttHt»UJ 

fmnmv^y-i yfmm^t-^f'yy-tvifii- 
'jii'Uiitr^w.ti, (iasi==t4R«lt«IS) ^liirj: 

[0005] 

[«WA««»tJ;5t-r4BB] ±i*©J:556:«t*ra^K 
Y>x^i'</*«liSMW«£t,fflt?*y. ffifijftft* 

50 «-:7i-;*1f*4tH:l,*L>«*ofctl*5Ha4«*o 



»|I|3W)7-«13693 



Tz. 

i=iiffim«i=i£i:ft:«iaM^7^- jjioitiii 

[0007] 

t. xii»->+:7n=iiJt*naitt*-('vi=»i-TaB+ 

4X|*R-7i, X||->-v:7KD@IEl;t«aJ-*-4Xil 

x:/=i-5ft. Y«v'+3>H-l*il:**l.Bi)E«tt9'f-V 

UYiix^a-irrottiA icn-s i»T**«B<o«5iHB 

i-yMlcfcL^T^ X|*->+:>H:^»iJ{*ltS.*ixMn 
-^©lHH5t«(»-*-4x|l^-*t. Ylii/t:»htB! 
y(tltbhY«n-7<!)HIEtB»^4Yil^-irt, 20 
«^aa<l!}«^DiE<DHai)MSI=tt^l'TXM^-jr& 

[0 0 0 8] iRWizaiite-f >T^>i^»«ro 
-saiciaiiaBKiircSttstifc^ttii-r-v 
i. x*i->+7n-iiJt**iattii-f-vi-»LTaiii-r 

4X|»P-^t. Xtti/-v7KDlHlR«)tiiJ+4X|* 

i,ra«-r4Y«n-7i, Ydiv^'Z'Koiaisita 

u-tiym^'^^-ittimL, xwivn-yxt/Y 30 

a«in*ll8:6s*i=tei.»T, x«x>=i-5ra.o:Y*»x> 
□ — Sf ©Hi A i:«-:3 i^r i^Ki^^p X tt^- $ aa Y 
-* s-t*i-eh,xi*v-v7 hiaYWi/A- -p n=as# 

;K-f >x-< l/yaattaroHBWIBl: J: ij xlil^- 

iiautYift^-* tB»L-ca«*-f-v©«ftfi*t* 

[00 08] 

[ftffl] *«WI=*5l»Ttt, tt*©7K-r>x^>^^KIB 40 
« X -> + ^ t- 1 Y tt •> A- K- 1 X S> t 
Yltt=E-'Si*BE«lLfc4>e.. Xlllx>=i-ytY«x> 

tHii«3ii=Ki:Taa«ii-r«ztiz±oT:, a^* 



[00 10] 
[^1IS«I1 

1 ] 1 1=fcL^TI±, *«W(=J:i.--ti 

#l=OLvTKM^-a= 01 l±*»WI=J:-aiK-f >x-f > 
T, 1 -BllHl orott*«SffiOTSW-p«fflLfcSS^^ 
«*flaa(l-t«Dit*«jSi: LT, Hi OI^SLfrtt* 

aaroxni/^ h 2 i Yi*i/ir z> h 6i=-t*i^nxtt 

=E-ii5iYli=E-*9ttt«Lfcta)T*4. Xil^ 
-S 5 3lWY*t^-* 9l±«Ht LTlSI-ttfflO^-* 

[00 11] ftfc, jaT«)ttWI=j3l»T, Xltti/-*--?!- 

D-^, x|lx>3-4f4iYl*x:/3-if8tftmi 

X*^-il5tYll^-il9**|t^-*t 

[0 0 12] ±Ea)±5'!f«-l*=E-f SBBttaicitC 

[0 0 13] sLT. flMAsoDKn^xferaBonf^ 

f*5?i©Mi+:^icoL^rKW+s. 13211, -«tL-c 
?l±.^. £j!i>b6 Cx:?j|Sl) '^*3EWIc<t6^-l'>x-f 

(x) £|tf^£eiA'b«ii)t>H«. ■tttt>t,. !Liftt± 

Af^SAf (x) ifiXi<ttV, ph (x) ;(i«fi<<t« 
»ra©«fll'v«l!)aff»l=I± f (x) <^f^ J: Tiz 

©iSSph (x) ^ffi<, ««LK< LfcLxSmroSA* 

i+±fflW*ph (x) siR<RSfc*;ittf, a«»<iP 
fcfti=, :i^-ei4-JWc («iitfxSiai©») a)ffl*H 

l^XStKLkV, SIIBIzli. -ft3cTB±-i;«»tfio 
ri^i. L.fc*«rjT, ia*l44«Lfc*«. *BI=l4y* 
I^OHIff S:tal4 f (y) . jlA«lt±a>X»aph Cy) 

[00 14] 4fc. H3lt. teioojWtLT rtj-r 



(4) 



1#M707-013G93 



S»i*i+tit^ro»|Tfc4. fliriSrop h («) 

f (x) rotei^F (x) 4«:^p-y ^-^nrL^4. c©f 

tt*i8-r4. 10 

[0015] [SKKM 2 ] :t^lE0l Z CfcL^Ttt. « 

-f-VIHI©»lt*««»«ti:tf=. «»fttt**«-r4 
»tt*Jb<lt<, H»«tt©«iKfcP-7i:L-C. £»« 

[0 0 16] B4tt±]£©£ntt»)$ofe*«n©xw 
p-7©-SKftfl$^r«^mnia-tFft«. b^l^l^ 

X«=E-li 5 *lfc XHv * 7 h Z a ©Steli. 

»M»Z2*^h-r4X«P-^3a©Bet>S:oT, - 30 

n t ffi^r iistti" V 1 * Be * ^, J: a I: ''i o T I, ^ 

*Sii«-r4t. tt3sii>bB!|H<t/j:-3rLNfcx«p-^3 

= '^©Y**^)©lll*l:«LTI±««l«2 Z*««< fclt) 

Y*ii:Sfi©M#'^©*»ttfii©fi«t, *tt*f 

1 ^ XMp-7 3 a m©»«©fi«»SE£r «> ^ tt/fv 

#4. C©t». ^K^-f-VltXMO-^Salll©* 

-r4-<tA<-C?-5. *fc, asWiTi::- ««©£»« 

fe. 2hii:ioJjl^©x*->*7h, 3hlixWo— 5 

[0 0 17] t»# ±E©J:5(=. *«W 

a *-*OP-^l-f:^-v+ (R-*«tt) 6<*:#L^ 



[DDIS] --3B©«lt;tLTI±. ht* 

>n 2-¥>a7©?i-3ftt:7u+v;r;i-y3-c>t- 1 

5lc-r4. «i«#A«b©ltf^l=^««ll©l9IE 
*ftt-fl7U.+i':^*J?a-i'>hT!i8J|RL, «*ti> 
a-5ftt*©liHE*fitttar«ii<. *«=e-*©«tt 

fct©T-*4. z©Jt&. aff#l-8SffSJ]S-^i4« 
[0 0 19] -oB«««i: L-Ctt, ftWi/*? hi* 

ia^-4itia8©j:9icianiia!©ffi<?'— yi 4*<hLT 

»ltr64«. B9©<t5l=«il^-*©/W 

i?>^/*aa©5<r— yi 6tfl-LT«di oizHS-r 

4t©TS54, aV— :>1 4, 1 6 It, 

tt4*fiC*l*t-f se«-r*w<!:i:j;y, Sft«©* 
airH»©a«*«»f.*i5. ftJ3, B8i::a^LfciJ-K 

r-s mi^^ 1 5 liCAa^onai u»»tf * y . b 9 -e 

\tza)9»\tVe,LXl'-i>. ftfa\ ±|BOJ:e&3llttft 
•^S^- vl=<t «l«tt©A»N^£llllli«l© t©l=fB 

[0 0 z 0] 

>y f * 6»i+4 c t©-e ^^/-K-e >T ^ y . 

[01] *»WI=±47K'OT^></«Bffl-»»«t 

[B3] *«Bfflt7-f ^K-t^aKlrtJl+iafffiS^tt 
[B4] :4(jeM©xMn-7lc£n«$fflL>/=ii«©9l 

IBS] *«w©xi*R-^f=aa©««i«sfflufc« 

[B6] *«W(=J:4i/+7 hi:^-*B©7U+->:? 



(5) 



[07] *iEWl:±4i'V:?hi^-5'IBI©:?U'=t^v^ 
[08] *«W(:j:4vv:? htt-^iPdl®M'y-ye 

[09] *«wi:j:-5»Si^-5>ra©sir—:;ie^(D 
[HI 0] ttiao^Yv^-f >^^S)I©-fl^^3i■rtl» 
[H1 1] >T-r if SBrowatsitflia io 

[ff40K«] 

3. 3 a, 3 b XMn— 7 

[H1] 




4 x^^p-^iy-I:>^-^^' 

6 X**-^l 

6 YHvY^h 

7 Y«P-5 

9 

1 0 

1 1 ^r-x 

12 y«+tt:?u+v^jbv3-f>h 

13 ^i-:?tt:»i/+->:?ju-:;3-r'>h 
1 4. 1 6 sy-*; 

IS y-KT-^KHW- 
ZO ■5-f>K'> 

zi » 

ZZ. ZZa £n« 



[02] 




(7) 



